The HIV/AIDS epidemic is one the greatest challenges facing Africa. According to UNAIDS (2007) , in 2007 20.9 million to 24.3 million people were infected with HIV/AIDS in Sub-Saharan Africa (about 67 percent of the world total), 1.5 million to 2.0 million died from the virus, and 1.4 million to 2.4 million became newly infected.
The socioeconomic profile of the HIV/AIDS epidemic has been analyzed in the epidemiologic and the economics literature. Few of these studies used nationally representative samples. Data sets that include the results of individual HIV tests are generally drawn from cohort studies limited to a specific area (Nunn and others 1994; de Walque 2003 de Walque , 2007a de Walque and others 2005) , from surveillance data collected from pregnant women attending antenatal care clinics (Fylkesnes and others 1997; Kilian and others 1999) , or from high-risk groups (Nagot and others 2002) . Some of these data sets have only a limited number of sociodemographic variables, and most cannot claim to be representative.
There are, however, a few studies that use more representative data sets. Fylkesnes and others (2001) compare results from surveillance data among pregnant women and from population-based surveys in Zambia and, in both data sources, observe trends showing large declines in HIV prevalence associated with higher educational background and stable or rising prevalence associated with low education. This study goes further by using data from the first five Demographic and Health Surveys to include data on HIV testing for a nationally representative sample of the adult population. The data sets are from Burkina Faso (2003) , Cameroon (2004) , Ghana (2003) , Kenya (2003), and Tanzania (2003-04) , five African countries with HIV/AIDS epidemics of different proportions. HIV prevalence is substantially higher in Cameroon, Kenya, and Tanzania than in Burkina Faso and Ghana. The five data sets have very similar variables, allowing easy comparisons across countries.
1 They also include a large set of sociodemographic variables and numerous questions about sexual behavior and other practices and attitudes related to the AIDS epidemic.
2
These five data sets are used to analyze the socioeconomic determinants of HIV infection in the general population, looking at the association between HIV status and urban status, marital status, education, wealth, and religion. Also analyzed are the associations between these factors and a large range of sexual behaviors and other practices and attitudes related to the HIV/AIDS epidemic, allowing for a better understanding of the channels through which socioeconomic variables can affect HIV infection. The analysis also focuses specifically on the relationship between education and sexual behaviors and attitudes associated with HIV/AIDS.
The detailed description of the results provides substantial information relevant at the country level and gives a comparative view of the HIV/AIDS epidemic. While some differences across countries are to be expected, the results across countries are surprisingly consistent. Having similar information about five African countries for the same period permits using both pooled and country-level regressions to assess which of the results can be generalized and are broadly relevant for policymakers engaged in the fight against the epidemic.
Successive marriages is found to be a significant risk factor, as evidenced by the association with HIV prevalence and sexual behavior, suggesting that specific prevention efforts should be targeted to this group.
Further, and contrary to prima facie evidence, education is not positively associated with HIV status. But schooling is one of the most consistent predictors of behavior and knowledge. Education predicts protective behaviors such as condom use, use of counseling and testing, discussion between spouses, and knowledge about HIV/AIDS, but it also predicts a higher level of infidelity and a lower level of abstinence. It is possible that these associations, moving in 1. Buvé, Caraël, and Hayes (2001) describe an interesting multicenter study of risk factors for HIV infection in four cities in different African countries.
2. Gersovitz (2005) provides a useful discussion of the variables describing sexual behavior in Demographic and Health Surveys. opposite directions, cancel each other out and that, as a consequence, education is not significantly associated with HIV status. However, while it is difficult to isolate a significant relationship between education and HIV in the overall population, a negative association can be found in urban settings, at least in regressions that pool the data from the five countries.
Section I describes the data sets and the methodology. Section II covers the analysis of HIV status. Section III focuses on the association between education and a large range of sexual behaviors and other attitudes related to the epidemic. Section IV presents implications for further research and for policymakers.
I . D A T A D E S C R I P T I O N
The five data sets used are very similar: four of them (Burkina Faso, 2003; Cameroon, 2004; Ghana, 2003; and Kenya, 2003) are standard Demographic and Health Surveys that also include data on HIV testing for a subsample of the population (Burkina Faso and ORC Macro 2004; Cameroon and ORC Macro 2004; Ghana and ORC Macro 2004; and Kenya and ORC Macro 2004) . The 2003-04 HIV/AIDS Indicator Survey for Tanzania is a lighter survey that focuses on HIV/AIDS, but for the purposes of this study, the relevant variables are very similar (Tanzania and ORC Macro 2005) .
The independent variables used in the regressions are almost always the same: urban location, marital status, including polygamy and successive marriages, education, proxies for wealth and poverty, and religion.
3 Summary statistics are in table 1. Not shown in the tables but included in the regression are dummy variables for age, region, and ethnicity (except for Tanzania, for which the ethnicity variable is not available).
The share of the urban population is much higher in Cameroon and Ghana than in the other three countries (table 1) . Educational achievement, measured by the highest grade achieved, is generally higher for men than for women and is much lower in Burkina Faso than in the other countries. Several variables describe marital status. The omitted category comprises individuals who have never been married. Marriage is defined as being legally married or living with a partner with the intention of staying together and therefore covers both formal and informal marriage. The formerly married category includes widowed, divorced, and separated individuals. The proportion of widows and widowers is calculated as the share of all formerly married individuals and should be understood in the regressions as an interaction term with that variable. Being in a polygamous union is also calculated as a share of all currently married individuals and is used as an interaction term in the analysis. But the 3. A previous version of this study also included male circumcision and female genital mutilation in the regressions (de Walque 2006) . Controlling for these variables does not significantly modify the coefficients on the other variables, indicating that there was no omitted variable bias due to the noninclusion of the circumcision variables.
TAB L E 1 . Summary Statistics for Independent Variables Burkina Faso (2003) Cameroon (2004) Ghana (2003) Kenya (2003) Tanzania ( 
(8) Widowhood, defined as having lost one spouse and not being remarried, is not recorded in the Tanzanian survey and in the Cameroon survey only a very limited number of men are widowers. Widows and widowers constitute a substantial portion of formerly married individuals, and there are usually more widows than widowers, either because women have a longer life expectancy or because they marry older men or because it is easier for men to remarry after the death of a wife.
A large share of people have been in successive marriages, ranging from 5.1 percent of women and 13 percent of men in Kenya to 19 percent of women and 25 percent of men in Ghana. The cause of successive marriages can be either divorce or the death of the spouse. The data do not allow distinguishing between causes. Individuals whose spouse died are defined as widows or widowers if they did not remarry or as having been in successive marriages if they did remarry. The fact that more men than women have been in successive marriages suggests that it is easier for men to remarry.
There are important variations in the share of married individuals in polygamous union, ranging from 48 percent of women and 29 percent of men in Burkina Faso to 9.8 percent of men and 9.7 percent of women in Tanzania.
The proportion of individuals living in a house with an earth floor is used as a measure of poverty (table 1). The wealth quintiles provided in the Demographic and Health Surveys can be misleading as a measure of wealth, particularly for African countries. There is generally too little variation in the lowest three (sometimes four) quintiles, and differences in living standards are difficult to distinguish at those quintiles. Instead of the wealth quintiles, the analysis uses two proxies for wealth and poverty: a set of indicators for durable goods as a proxy for wealth and the presence of an earth floor as a proxy for poverty, with durable goods as instruments, letting the data pick the weights. The share of the population living in a house with an earth floor is highest in Tanzania and lowest in Ghana. Men are generally less likely to live in a house with an earth floor, but that difference is significant only in Cameroon and Kenya.
4. Regressions were also run limiting the age range for men to 15 -49 to maintain parallelism with women. The results, available on request, are very similar to those for the wider age ranges for men included in this article.
Religious affiliations have been regrouped into four categories: Muslim (the omitted dummy variable in the regressions), Catholic, Protestant, and other religions. Other religions include animists and no religion in Burkina Faso; animists, no religion, and other religions (religions de l'éveil) in Cameroon; traditionalists and no religion in Ghana; and no religion in Kenya and Tanzania. In Ghana, other Christians are included under Protestants.
Methodology and Potential Sources of Bias
Though common in the epidemiologic literature, this study does not enter sexual behaviors and other variables as controls in the HIV infection regression or in regressions with other behaviors as the dependent variable. In a crosssection analysis, the estimates derived from such regressions would suffer from reverse causality and endogeneity. For example, condom use could prevent HIV infection (expected negative association), but people who are HIV positive might be more likely to use condoms to protect their partners (reverse causality going from HIV to condom use and potentially driving a positive association). Moreover, condom use, sexual activities, and other AIDS-related practices are all choice variables that suffer from self-selection. One might, for example, expect individuals engaging in risky sexual behaviors to be more likely to use condoms because of their higher exposure.
Instead, separate regressions are run, first with HIV status as the dependent variable (tables 2 and 3) and then with sexual behaviors and others attitudes and practices related to HIV/AIDS epidemic as the dependent variable (table 4, and tables S3-S5 in the online supplemental appendix). Similar independent variables are entered for each set of regressions: age, location (urban and regional dummy variables), marital status, wealth, education, religion, and ethnicity. Age is included since HIV infection has a distinct hump-shaped profile, increasing until the 30-40 age range and decreasing thereafter (figures 1 and 2). Location variables account for the fact that the risk of HIV infection depends on HIV prevalence in an individual's sexual network, which is location specific. At the same time, location might determine access to prevention messages and methods such as condom use. Ethnicity and religion can also shape the sexual network and at the same time may influence the type of sexual practices considered desirable or acceptable by an individual. Marital status, including polygamy and successive marriages, is also an important determinant of the current and past sexual network. Finally, education and wealth are included as they can influence the shape of the sexual network, by conferring status and income. Education and wealth might also provide better access to prevention messages and methods and stronger incentives to avoid HIV infection. Prob . n.a. is not applicable because ethnicity and widowhood data were unavailable for Tanzania and urban location is not relevant for regressions 7 and 8 focusing on the urban sample. Regressions 1 -4 were therefore run with and without Tanzania. Note: Numbers in parentheses are robust and clustered standard errors. HIV prevalence is the dependent variable. Data from the five surveys have been pooled. Dummy variables controlling for age, country and region, and ethnicity (regressions 3 and 4) are also included. The omitted dummy variables are rural, never married, and Catholic (see note in table 1). The data are weighted with the sample weights given by the data provider, multiplied by the country population divided by the sample size. (2003) Cameroon (2004) Ghana (2003) Kenya ( 
(8) Significant at the *10 percent level. **Significant at the 5 percent level. ***Significant at the 1 percent level.
Note: Numbers in parentheses are robust and clustered standard errors. Controls for age (dummy variables), urban location, marital status, religion, region, and ethnicity are also included (ethnicity and widowhood are not controlled for in Tanzania 2004 as the variable were not available). To control for wealth/poverty, earth floor (coefficient not shown) is included and instrumented by the other during assets: type of latrine, type of floor (earth floor or not), electricity, refrigerator, radio, television, bicycle, motorcycle, or car. In the probit specification, all asset dummy variables are included (coefficients not shown). The data are weighted with the sample weights given by the data provider, multiplied by the country population divided by the sample size.
status, religion, ethnicity, education, and wealth influence the composition of the sexual network, sexual practices, and prevention measures, which in turn can have an impact on the risk of HIV infection. Most of the individual characteristics used as regressors, with the exception of age and ethnic background, cannot be defined as completely exogenous variables. Location, marital status, education, wealth, and even religion are, at least to some extent, choice variables for individuals or their family. The data set does not offer sources of exogenous variations for those variables. Coefficients should therefore be interpreted with caution and as associations rather than causal effects. In particular, marital status and marital history are clearly endogenous variables, and their inclusion as regressors could be questioned. For example, the positive associations between HIV and widowhood and successive marriages are very likely to be influenced by reverse causality. As a robustness check, a specification is proposed that excludes marital status and marital history (table S2, model 2, in the supplemental appendix). The main result of the analysis-the absence of a gradient between education and HIV infection-does not change. 6. There is one negative coefficient, for Kenyan women, which is statistically significant at the 10 percent level.
Sexual behavior and other practices are all self-reported. This is an obvious but inescapable limitation. Diverging reports on self -reported behaviors between husbands and wives (for example more married men report using a condom in marriage or discussing AIDS with their spouse than do married women) lead to the suspicion that some behaviors are not truthfully reported. Gersovitz (2005) discusses the issue of self-reporting sexual behaviors in the Demographic and Health Surveys and shows several inconsistencies, in particular regarding virginity and the age at first sexual intercourse. Some discrepancies in reported sexual behavior between men and women in condom use and number of partners, for example, can potentially be explained by the fact that the extramarital partners of men with a high intensity of sexual activity, typically commercial sex workers, are not included or are underrepresented in the survey. De Walque (2007b), however, shows that the reports of men and women in couples are not always mutually consistent, even when, in theory, they should be, as in the case of condom use during the last sexual intercourse between the two interviewed partners. Polygamy, which is frequent in the studied countries, might also explain some of the reported discrepancies between married men and women. The self -reported feature of the sexual behavior variable would bias the analysis, especially if the reporting bias varies with education. For example if because of perceived social desirability more educated individuals are more likely to report that they are using condoms-even if they are not-this would create a bias toward a positive association between condom use and education.
One dependent variable that is not self-reported is HIV status, which is determined by an HIV test on a blood sample. Including HIV testing is one of the great advantages of the new Demographic and Health Surveys. However, some individuals who had been assigned to the sample for HIV testing refused to be tested or were absent. If the absence of a test is not random, this could be a source of bias. Table S1 deals with this issue and shows that acceptance of the test is somewhat less likely in urban areas. However, coverage of the HIV test is usually high (at 82-95 percent).
Antiretroviral treatment is currently scaled-up in the five survey countries. Although the data do not allow analysis of that issue (though table S5a indicates that educated and, to a lesser extent, richer people are more likely to use voluntary counseling and testing services), access to treatment is expected to be easier in urban centers and for educated and richer people. If access to treatment keeps those people alive while its absence implies that poorer and less educated individuals in rural areas are more likely to die, this would bias upward the coefficients on education, wealth, and urban location in a regression with HIV status as the dependent variable. This should be kept in mind in the analysis, even if only a small share of HIV positive individuals is receiving treatment.
Indeed, only a small percentage of the HIV positive population is medically eligible for treatment. There is a long interval between HIV infectionseroconversion-and development of AIDS. For adults in Uganda, the median time from seroconversion to AIDS has been estimated at 9.4 years (Morgan and others 2002) . Antiretroviral treatment is recommended only for individuals at the AIDS stage (generally, with fewer than 200 CD4 cells per cubic millimeter). In addition, access to treatment programs is recent and available to only a small percentage of medically eligible patients. Estimates of the proportion of people who are HIV positive and are receiving treatment varied from 0.66 percent in Tanzania to 5.35 percent in Burkina Faso. 7 The number of people on treatment was probably even smaller in 2003 and 2004, when the data for this study were collected.
The regressions use the sample weights provided in the Demographic and Health Surveys, 8 and the standard errors are clustered at the enumeration-area level.
Tables 3 and S1-S5 present results with country-specific regressions. However, since the Demographic and Health Surveys are defined similarly in each country, it is also interesting to pool the data from the five countries in a single regression, increasing the power of the analysis. The results of pooled regressions are included in table 2 (for HIV status) and table 4 (for sexual behavior). One condition for pooling the data across surveys is that the coefficients on the interaction between a country indicator and the variable of interest not be significantly different across countries. In the pooled regressions, the data are weighted by the sample weight provided in the survey, multiplied by the country population and divided by the sample size for each survey.
I I . H I V S T A T U S
For both genders and in almost all countries, the age profile for HIV prevalence is hump shaped, first increasing with age and then decreasing (figures 1 and 2). The peak of HIV prevalence is at older ages in the countries with low overall HIV prevalence, such as Burkina Faso and Ghana. That peak is generally earlier for women than for men, with the exception of Burkina Faso. This is explained by women's tendency to initiate their sexual activity earlier than men do (table S4c, with an exception in Kenya) and by the higher estimated biologic probability of transmission from men to women than from women to men. The age profile seems to be more tilted toward older ages (to the right) in Tanzania and Ghana and for women in Burkina Faso while it is more tilted toward younger ages (to the left) in Cameroon and Kenya and for men in Burkina Faso.
HIV prevalence is not a perfect measure of the current state of the epidemic since it is a stock variable, affected by past incidence and mortality rates. As noted, individuals who are HIV positive are asymptomatic for nine years on average before they get AIDS. Without treatment, individuals with AIDS die within one year on average. Therefore, lower HIV prevalence at older ages does not necessary mean that those birth cohorts were less likely to be infected but rather that a substantial portion of individuals in those birth cohorts who were HIV positive have already died.
As a starting point for the analysis and for comparison with regression coefficients in multivariate analyses, table 5 reports unadjusted means of HIV prevalence by education and by wealth and poverty levels from reports of the Demographic and Health Surveys (Burkina Faso Government and ORC Macro 2004; Cameroon Government and ORC Macro 2004; Ghana Government and ORC Macro 2004; Kenya Government and ORC Macro 2004; and Tanzania Government and ORC Macro 2005) . These unadjusted means suggest that HIV infection generally increases with educational attainment, although the increase seems larger and more consistent from no education to some primary education than from some primary education to some secondary education or more. The unadjusted means also suggest that the risk of HIV infection increases with wealth. In every country, individuals living in a household with an earth floor (the proxy for poverty) are less likely to be HIV positive than those having another type of floor, who are considered less poor. That difference, however, is statistically significant at the 5 percent level only in Cameroon and Tanzania, for both men and women, and at the 10 percent TAB L E 5 . HIV Prevalence by Selected Characteristics: Unadjusted Means Burkina Faso (2003) Cameroon (2004) Ghana (2003) Kenya (2003) Tanzania ( de Walqueconfidence level for women in Kenya. The analysis in the remainder of this article goes beyond unadjusted means. The next analysis pools the observations for the five countries in regressions in which the dependent variable is HIV status (zero for HIV negative and one for HIV positive; table 2). The analysis controls for wealth using a group of assets as indicators of wealth rather than asset quintiles, which are not easily compared across countries. These assets are type of latrine, type of floor, availability of electricity, and ownership of a refrigerator, radio, television, bicycle, motorcycle, or car. For comparison with the coefficients from the linear model, results are also shown for a probit specification for cases where the dependent variable is binary (displaying the marginal effects of the probit coefficient). Two alternative methods are used to control for wealth or poverty. The linear models include the presence of an earth floor as a proxy for poverty and use the other durable goods as instruments, letting the data pick the weights. The probit specifications use a set of indicators for durable goods as a proxy for wealth.
Because the ethnicity 9 and the widowhood variables were not available in the Tanzania survey, results are presented in table 2 with Tanzania and without (regressions 3 and 4). Table 2 also includes results for the entire age range (regressions 1-4, 7, and 8) and, because a previous study documented a negative relationship between education and HIV infection among women younger than 30 in rural Uganda (de Walque, 2007a) , 10 for the age group 15 -29 (columns 5 and 6).
Education does not seem to be significantly associated with HIV infection.
11
However, in regressions 7 and 8, which restrict the sample to urban areas, coefficients on years of education are negative and statistically significant.
12
This finding suggests that while it may be difficult to isolate a negative relationship between education and HIV in the overall population, it can be measured in urban settings. It may be that the negative relationship between education 9. In the pooled regressions without Tanzania, the ethnicity indicators are interacted with the country indicators so that each country maintains its own set of ethnicity categories.
10. This was one of the first studies to show a negative gradient. Of 27 studies reviewed by Hargreaves and Glynn (2002) , only one, on sugar estate workers in Ethiopia, reported a significantly negative association between HIV infection and education. Most of these studies, however, are in urban settings and based on data collected in the beginning of the 1990s, at an earlier stage of the epidemic.
11. An exception is among young women of ages 15 -29, for whom more education is negatively associated with HIV infection (at the 10 percent significance level) under the probit specification, but not in the linear instrumental variables regression. The sample was also restricted to individuals under age 30 in the country-level regressions to determine whether the association between education and HIV status was different for younger individuals: only in the case of young women in Kenya is there a significant negative association between education and the risk of HIV infection (results available on request).
12. Regressions were also separated for the urban and rural samples in the country-level regressions, but no consistent or significant pattern was found (results available on request). This might due to the fact that the urban samples are rather small in each individual Demographic and Health Survey, increasing the interest in using pooled regressions.
and HIV infection takes time to develop and is found earlier in cities, where information spreads faster and HIV prevalence is generally higher.
Urban location tends to be positively associated with HIV infection, as does being formerly married. Widowed individuals are even more at risk (table 2, regressions 3 and 4). It is likely that marital disruption and widowhood are a consequence rather than a cause of HIV infection and that widowed individuals are more likely to be HIV positive because their partners died of AIDS. Especially among women, having been in successive marriages is also an important risk factor. Since successive marriages can result from either the death of a spouse or divorce, identification is problematic for this association. The association could be driven by reverse causality, as in the case of widowhood, or could be due to self-selection if individuals who are less likely to commit to one partner are also more likely to be infected by HIV. Nevertheless, this result, together with the finding that a substantial share of the population has been engaged in successive marriages, suggests that this group, especially women, could benefit from prevention programs targeted to their needs and vulnerabilities. Being in a polygynous union appears to be a risk factor for women.
Country-level regressions with HIV status as the dependent variable generally show results that are consistent with the pooled regression results (table 3) . When a coefficient is significant in the pooled regression results, it generally has the same sign and significance in a substantial number of country-level regressions; for the remaining countries, it tends to be of the same sign but not significant, possibly because of sample size. For the variables for which the coefficient was not significant in the pooled regressions, there are only a few exceptions in which the coefficient is significant in the country-level regressions.
HIV prevalence is substantially higher in Cameroon (3.9 percent for men and 6.6 percent for women), Kenya (4.6 percent and 8.7 percent) and Tanzania (6.3 percent and 7.7 percent) than in Burkina Faso (1.9 percent and 1.8 percent) and Ghana (1.6 and 2.7 percent; bottom of table 3). Women are usually more likely to be HIV positive, except in Burkina Faso. Notice, however, that the age ranges in the survey are not the same for men and women except in Tanzania.
Contrary to the unadjusted means (table 5) , but consistent with the pooled regression results (table 2) , there is no significant association between HIV infection and years of education. Analyzing the same countries and data sets, Fortson (2008) finds a positive association between education and HIV infection. However, she does not control jointly for education and wealth and therefore her coefficients on the education variables are likely to reflect the confounded influence of education and wealth. Fortson also argues that the relationship between HIV infection and education is not linear, and so she uses a quadratic function of education.
To test the nonlinearity of the relationship, two specifications are included in which education is not constrained to be linear (table S2) . Regression 4 includes education and education squared, as in Fortson (2008) , and regression 5, which does not to assume a functional form, include indicators for the education categories (no education, at least some primary education, and at least some secondary education or above). Overall, while there is some evidence of nonlinearity, it is difficult to conclude that there would be a strong association between education and HIV infection.
HIV infection is positively associated with urban status for women in Cameroon, men in Kenya, and both men and women in Tanzania. This result is consistent with that for the pooled regression (table 2) . There is a strong positive association between being formerly married and HIV infection for women in Cameroon, Ghana, Kenya, and Tanzania. This association is also found in the pooled regressions and could be due to reverse causality.
Successive marriages seem to be an important risk factor. Consistent with the pooled regression results, having been in successive marriages is positively associated with HIV infection for women in Cameroon, Ghana, and Tanzania and for men in Tanzania. Polygyny does not seem to be associated with HIV infection, except in Burkina Faso, where the association is negative, and for women in Kenya, where the association is positive. The results for polygyny are different in the pooled regressions, which show a significant positive association for women. It might be that the significance is higher in the pooled regressions because of the larger sample size.
HIV test results are missing for some individuals who were randomly selected to be tested in the survey, because they refused to be tested or were absent or because of a technical problem. The proportion of people being tested (reported at the bottom of table S1) is always above 82 percent, but is higher (above 92 percent) in Burkina Faso and Cameroon and for women in Ghana. Refusal to be tested is the main reason for the absence of a test. The absence of a test result, if not random, might cause a bias. Table S1 analyzes the determinants of the likelihood to be tested if selected in the HIV sample of the surveys. Gersovitz (2007) also points out that some people, although randomly selected to be included in the sample, did not participate at all in the surveys (questionnaire and HIV test). Mishra and others (2008) conclude that the potential bias due to nonresponse does not significantly affect the seroprevalence estimates obtained from nationally representative samples. However, for this analysis of the link between education and HIV infection, it is useful to verify whether the absence of an HIV test is correlated with education and other variables. Education does not seem to be associated with acceptance of the test (table S1) . 13 People in urban areas are generally less likely to be tested. 14 13. In the marginal probit specification, there are two negative coefficients (men in Cameroon and in Kenya) that are significant at the 10 percent level.
14. Since HIV prevalence is generally higher in urban areas (tables 3 and 4), this could imply a slight downward bias in the estimates of overall HIV prevalence as well as a potential bias of the coefficients on urban location. This would require unobserved variables to be correlated, but not fully, with observed variables (HIV infection and urban location). However, overall, the facts that the coverage of the surveys is very good and that there is no association between education, the main variable of interest, and the probability of being tested in the survey, limits the scope for bias.
I I I . S E X U A L B E H AV I O R S A N D A T T I T U D E S R E L A T E D T O T H E H I V / A I D S E P I D E M I C
A range of sexual behaviors assumed to have an influence on the risk of HIV infection (condom use, extramarital sex, abstinence, virginity, and age at sexual initiation) are examined (tables 4 and S2-S5). Filmer (1998) and Blanc (2000) use earlier Demographic and Health Surveys to study the socioeconomic correlates of sexual behavior. Filmer generally finds a positive association between condom use outside marriage and education and urban status. Blanc finds that educated people are more likely to engage in nonregular sex but that they are also more likely to use condoms within those relationships. Two studies by de Walque (2003 Walque ( , 2007a analyze sexual behaviors for a cluster of villages in rural Uganda. Those sexual behaviors are at the heart of most prevention efforts, including the so-called "ABC" strategy (abstain, be faithful, or use a condom). The present study also analyzes the use of voluntary counseling and testing facilities, the probability that spouses will discuss AIDS, and the knowledge that an asymptomatic person can be HIV positive.
Condom Use and Extramarital Sex
The Demographic and Health Surveys ask respondents whether they used a condom during their last sexual intercourse and whether that intercourse occurred with a spouse or with another partner. Condom use is recommended in both cases, but not using a condom outside marriage is considered riskier. Because condom use at last intercourse differs widely according to whether the last intercourse was inside or outside marriage (compare the means in tables S3a and S3b), the cases are analyzed separately. Table 4 uses pooled regressions as in table 2 to look at the association between education and condom use during marital and nonmarital sex and extramarital sex. Education is always positively associated with condom use, both with the spouse and with an extramarital partner.
15 But among women, education is also positively associated with extramarital sex. 16 Extramarital sex increases the risk of contracting HIV, but that risk can be mitigated with condom use. It might be because of these contradicting associations that education is not significantly associated with HIV status.
Examining the same three behaviors using country-level regressions finds that the positive association between education and condom use in marriage is robust and consistent with the pooled regression results (only for men in Burkina Faso and Kenya and for both genders in Tanzania is it not significant under the linear model; table S3). Education increases the likelihood of using 15. Extramarital sex includes all sexual relationships outside the union, regardless of whether an individual is married.
16. Under the probit specification, education is sometimes also positively associated with extramarital sex for men. a condom in extramarital relationships everywhere, except in Kenya (table  S3b) . Because condoms are an effective method of preventing HIV/AIDS, these findings support increasing access to education as a path to addressing the HIV/AIDS crisis in Africa.
The country-level regressions also indicate that education is positively associated with extramarital sex in several countries, for both men and women (table S3c) . This association is consistent with the pooled regression results in table 4.
Other Sexual Behaviors and Attitudes Related to HIV/AIDS
Abstinence is another strategy for avoiding AIDS. The analysis shows that in several countries more educated people are less likely to abstain from sex (table  S4a) . Education is negatively associated with abstinence for both men and women in Burkina Faso and Cameroon, for men in Ghana, and for women in Tanzania (linear model). The analysis of virginity is done for singles only since it is assumed that all ever-married individuals have had sexual activity (the data confirm this). Education is positively associated with virginity among women in Ghana, Kenya, and Tanzania (table S4b) . Only among men in Cameroon is there a negative association between virginity and education.
It is generally assumed that a later age at of sexual initiation is a way to prevent HIV/AIDS infection.
17 Education is always associated with a later sexual debut for women (table S4c) . This relationship might also be affected by reverse causality since pregnancy frequently means that a girl has to drop out of school. Education is also positively associated with age of sexual debut for men in Tanzania, but educated men in Burkina Faso and Cameroon have earlier sexual experiences.
Other attitudes and practices that are not sexual behaviors but are related to the HIV/AIDS epidemic were also examined. Education is always positively associated with obtaining information about one's HIV status (table  S5a) , with an increased level of discussion about AIDS between spouses (table  S5b) , and with the knowledge that a healthy-looking person can be HIV positive (table S5c) , used as an indicator of knowledge about the HIV/AIDS epidemic.
From this analysis, education appears to be one of the most consistent predictors of behavior and knowledge. Education predicts protective behaviors such as condom use, use of counseling and testing, discussion of AIDS between spouses, and knowledge of HIV/AIDS, but it also predicts a higher level of infidelity and a lower level of abstinence. It might be because of these contradicting associations that education is not significantly associated with HIV status. 17 . Gersovitz (2005) shows several inconsistencies in self-reported age at first sexual intercourse by comparing subsequent Demographic and Health Surveys in the same countries. The results of this analysis should therefore be treated with caution.
I V. C O N C L U S I O N S
The last wave of Demographic and Health Surveys in many countries, especially in Africa, includes HIV testing for a representative sample of the population. A very useful addition, this testing allows for a better assessment of the epidemic in each country. However, as antiretroviral treatment is scaled up in many countries, HIV prevalence will become an ambiguous indicator. If prevalence is increasing, it will it become difficult to ascertain whether that is due to a higher HIV incidence, and therefore a failure of prevention efforts, or to lower AIDS-related mortality, and therefore to the success of treatment programs. The development of nationally representative measures of HIV incidence should therefore be encouraged. It would also be useful to include questions about antiretroviral treatment in the next wave of Demographic and Health Surveys.
This article takes advantage of the HIV data in the Demographic and Health Surveys to study the socioeconomic determinants of HIV status and sexual behavior in five African countries and, because the variables are defined similarly, to use pooled data to draw some interesting generalizations. While having the results of HIV testing, an objective biomarker, is a benefit of the new wave of Demographic and Health Surveys, a limitation is that sexual behaviors are self-reported. Another shortcoming of the analysis is that each of the five data sets is a cross section and many of the variables are potentially endogenous, although the most obviously endogenous variables, such as sexual behaviors, were not used as regressors. Thus, the coefficients in this study should not be taken to imply causal relationships. But even if causal links cannot be established, some reported associations clearly show that some categories of the population are at greater risk and specific prevention interventions should be directed to them.
Several findings can be generalized and are important for policymakers engaged in controlling the HIV/AIDS epidemic. Successive marriages are a significant risk factor, especially for women. Even if this result is due to selfselection, it suggests a need for specific prevention efforts for that group. Contrary to the evidence derived from unadjusted means, education is not positively associated with HIV status. But schooling is one of the most consistent predictors of behavior and knowledge: educational achievement predicts protective behaviors such as condom use, HIV testing, discussion of AIDS between spouses, and knowledge about HIV/AIDS. However, it also predicts a higher level of extramarital sex and a lower level of abstinence. It is possible that these associations cancel each other out, thus explaining why education is not significantly associated with HIV status.
However, while it is difficult to isolate a negative relationship between education and HIV in the overall population, a negative association can be measured in urban settings (table 2, regressions 7 and 8). It could be that the negative gradient between HIV infection and education takes time to develop and is found earlier in cities, where information spreads faster and where HIV prevalence is generally higher.
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